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: $\mathbb{R}$ $f$ $|f|$ $|f|^{2}$
$f$ $\hat{f}(\xi)=\int_{\mathbb{R}}f(x)e^{-ix\xi}dx$ $\Omega<|\xi|$







$\sum_{k}|f_{k}|^{2}<\infty$ $F$ $\mathbb{R}$ ( $|F|^{2}$










RBF(Radial Basis Function) $\varphi$
3
1
$n+1$ $\{x_{k}|k=0,1, \cdots, n\}$ $\{y_{k}|k=$
$0,1,$ $\cdots,$ $n\}$ $n$ $(x_{k})=y_{k},$ $k=0,1,$ $\cdots,$ $n$
$P_{n}(x)$
$[y_{0}]+[y_{0}, y_{1}](x-x_{0})+[y_{0}, y_{1}, \cdots, y_{n}](x-x_{0})\cdots(x-x_{n-1})=\sum_{j=0}^{n}[y_{0}, y_{1}, \cdots, y_{j}](x-x_{0})\cdots(x-x_{j-1})$
59
$[y_{0}]=y_{0},$ $[y_{0}, y_{1}]=L^{1\lrcorner\llcorner 0}x1^{-}-x0$

























5 positive definite functions:
$d$ $\mathbb{R}^{d}$ $x=(x^{(1)}, x^{(2)}, \cdots, x^{(d)})$
$x$ $d$ $d=2$ (
)
positive definite( ) $\varphi$
$p.d$ .









$X=\{x_{1}, \cdots, x_{N}\}\subset \mathbb{R}^{d}$ $\varphi$
positive definite $N$ $(\varphi(x_{j}-x_{k}))$





$p.d$ . sinc $\varphi_{s}\backslash \frac{1}{1+||x\Vert^{2}}\backslash \frac{1}{(1+\Vert x\Vert^{2})^{2}}$
$[13]$ $\exp(-\Vert x\Vert^{\beta})$ $0\leq\beta\leq 2$ (Schoenberg)
$B$ $N_{2m}$
$p.d$ . $p.d$ .
$p.d$ . $f$ $\cos(\epsilon x)$ $\exp(-\epsilon|x|^{2})$ $p.d$ .
( $\epsilon$ )
$(-\triangle)$ pd.
$\rho$ ( ) X
$\psi(t)=E[\exp(itX)]$ $t$ $p.d$ . ( $\psi(t)=\hat{\rho}(-t)$
$\rho(-\cdot)$ )
[15] radial $\mathbb{R}^{d}$ $(1-\Vert x\Vert)_{+}^{k}$
$\frac{d}{2}+1\leq k$ (Askey 1973) $d=1$ $C^{2}$ $(1-\Vert x\Vert)_{+}^{3}(3\Vert x\Vert+1)$ $d=2,3$




$p.d$ . $\varphi$ $\varphi(0)=1$
7 $\varphi$
62
$\mathcal{H}_{0}=\{f(x)=\sum_{k}\alpha_{k}\varphi(x-y_{k})|y_{k}\in \mathbb{R}^{d}, \alpha_{k}\in \mathbb{R}, k=1,2, \cdots\}$
$f(x)= \sum_{k}\alpha_{k}\varphi(x-y_{k})$ $g(x)= \sum_{l}\beta_{l}\varphi(x-z_{l}),$ $\beta_{l}\in \mathbb{R},$ $l=1,2,$ $\cdots$
$(f, g)= \sum_{k,l}\alpha_{k}\beta_{l}\varphi(y_{k}-z_{l})$
















$X=\{x_{1}, x_{2}, \cdots\}$ $X$ $x_{k}$
$X$ $u_{k}^{*}$ $\mathcal{H}$
$\mathcal{V}_{X}=\{f\in \mathcal{H}|f(x)=\sum_{j}\gamma_{j}\varphi(x-x_{j}), x_{j}\in X, \gamma_{j}\in \mathbb{R}, j=1,2, \cdots\}$
$u_{k}^{*}(x_{j})=\delta_{kj}$ ( $\delta_{kj}$ $\tau$-
$\grave{}\grave{}$
) $k=j$
1 $\backslash k\neq i$ $0$ )
$\{u_{k}^{*}, k=1,2, \cdots\}$
Theorem 8.1 : $p.d$ . $\varphi$ $\hat{\varphi}(\xi)$ $\mathbb{R}^{d}$
$X$ $\delta$ $\mathbb{R}^{d}$ $X$










Theorem 8.2 : $\delta$ $\mathbb{R}^{d}$ $X$
2 $x_{j},$ $x_{k}$ $\delta\leq|x_{j}-x_{k}|$ $p.d$ . $\varphi$ $\hat{\varphi}(\xi)$
$\mathbb{R}^{d}$ $(\varphi(x_{j}-x_{k}))$ $l^{2}$
: $k$ $r_{k}$ $(r_{k})$
$\int_{\mathbb{R}^{d}}|\sum_{k=1}^{\infty}r_{k}\exp(ix_{k}\xi)|^{2}\hat{\varphi}(\xi)d\xi$
$p.d$ . $\rho$ $T$
$\int_{\mathbb{R}^{d}}|\sum_{k}r_{k}\exp(ix_{k}\xi)|^{2}\hat{\rho}(\frac{\xi}{T})d\xi$

























Corollary 8. 1 Greedy
$k,$ $x_{k}$ $u_{k}^{*}$ $f_{0}(x)=\varphi(x-x_{k})$ $x_{k}$
$x_{j_{1}}\in X$ $\phi_{1}(x)=\varphi(x-Xj_{1})$ ( 1) $f_{0}$ $\phi_{1}$
$f_{0}(x)-\phi_{1}(x_{k})\phi_{1}(x)$
$X_{k},$ $Xj_{1}$
$x_{j_{2}}\in X$ $\varphi(x-Xj_{2})$ $\phi_{1}$
$\phi_{2}(x)$ $f_{0}(x)-\phi_{l}(x_{k})\phi_{1}(x)-\phi_{2}(x_{k})\phi_{2}(x)$




$\{x_{j_{1}} , x_{j_{2}}, \cdots\}$ $\{x_{j_{1}} , x_{j_{2}}, \cdots, x_{j_{n-1}}\}$
$Xj_{n}$ Greedy













8.2 $\{u_{k}^{*}(x)\}$ $k$ $l^{2}$
9
$\mathbb{R}^{d}$ $f$ $f=(f_{k})$ $f(x_{k})=f_{k},$ $k=$
$1,2,$ $\cdots$ $S_{f,X}$ $S_{f,X}$
$S_{f,X}$ $X$ $x_{k}$ $f$
$x\in \mathbb{R}^{d}$ $f$
$X$ $\mathbb{R}^{d}$ “ ”
$h_{X}= \sup_{x\in \mathbb{R}^{d}}\inf_{j}\Vert x-x_{j}\Vert$
$\varphi$
$f$ $m$
( $m$ ) $h_{X}$ $f$












[15] $X$ $s_{n}=s_{n-1}+P_{n}f_{n-1}$ , $f_{n}=f_{n_{-1}}-P_{n}f_{n-1}$
$(s_{0=}0, f_{0}=f)$ $s_{n}$ $\lim s$ $u_{k}^{*}$
66
(iii) $X$ $\varphi$ $X$
(iv) $X\subset \mathbb{R}^{2}$ $\varphi$ Guichard
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